The emerging and increasing prevalence of bacterial antibiotic resistance is a 48 significant public health challenge. To begin to tackle this problem, it will be critical to 49 not only understand the origins of this resistance but also document environmental 50 reservoirs of antibiotic resistance. In this study we investigated the possibility that both 51 colony and field caught mosquitoes could harbor antibiotic resistant bacteria.
Colony reared mosquitoes (Aedes aegypti; Orlando strain) were maintained using 101 standard conditions [9] . Larvae from the same egg hatch were collected from rearing pans 102 with a Pasteur pipette and serially rinsed through three Petri dishes containing sterile 103 water to remove external adhering bacteria. Adult female mosquitoes were collected 24 104 hours post blood feeding (hpbf) from females with a still visible blood bolus to ensure 105 that the mosquito had blood fed, which insured the mosquitoes were in a similar 106 physiological state.
108
Testing colony-reared mosquitoes for antibiotic resistance genes 109 To investigate the presence of antibiotic resistance genes in the microbiome of 110 colony-reared mosquitoes we employed a quantitative PCR array. Total DNA was 111 extracted from a pool of three larvae and from the dissected midguts of three female 112 adults 24 hpbf. DNA was extracted with the DNeasy PowerSoil kit (Qiagen) using 113 standard protocols as previously described for mosquitoes [ 
202
Identification of antibiotic resistance genes in colony reared mosquitoes 203
The first goal of the project was to test the colony-reared mosquito microbiome 204 for the presence of antibiotic resistance genes by qPCR. A non-overlapping set of seven 205 antibiotic resistance genes were detected in the colony larvae and adults (Table 1) . These 206 data suggest that there was a significant shift in the microbial community between the 207 larvae and adults, as they had no resistance genes in common. The resistance genes 208 detected encompassed four classes of antibiotic resistance, suggesting diverse modes of 209 action in resistance. Thus, these data demonstrate the potential for the colony-reared 210 mosquito microbiome to harbor antibiotic resistance. Based on these data a program to 211 isolate antibiotic resistant bacteria was pursued.
212
Plate counts
213
The viable cell counts were determined for each culture condition. The LB 214 medium with no antibiotics consistently recovered the highest number of CFUs.
215
Antibiotic resistant populations only made up a small fraction of the cells recovered on 216 LB, never exceeding 5% but generally below 1% (Fig. 3 (Table S2) .
231
The cultivable microbiome among mosquitoes For the bacteria cultured on LB medium, 10 strains were randomly selected for 233 sequencing from each individual mosquito or pool in order to obtain a low-resolution 234 profile of the diversity, abundance, and conservation of bacteria among the mosquitoes 235 (see Fig. 2 ). The patterns of OTU conservation clearly distinguished the colony-raised 236 larvae and adults (Fig. 4) . The OTUs from the larvae were predominantly from the class 237 Actinobacteria, compared to Gammaproteobacteria for the adults. In fact, no OTUs from 238 the LB plates were shared between the colony larvae and adults, suggesting that the 239 numerically dominant community members differed between the two mosquito 240 developmental stages.
241
The pattern of OTU conservation also distinguished the colony reared-mosquitoes 262 to all three antibiotics ( Fig. 5 ).
263
The number of antibiotic resistant OTUs recovered from the wild populations was 264 greater than for the colony raised Ae. aegypti (Fig. 5 ), suggesting a larger diversity of 265 antibiotic resistant bacteria amongst the field caught mosquitoes. Several of the OTUs 266 were also common to multiple pools of mosquitoes caught from different locations 267 suggesting that antibiotic resistant strains were potentially shared between geographically 268 separated mosquito populations. Additionally, there were three OTUs (Otu05, Otu07, 269 Otu09) that were identified in both the colony-reared and field-caught mosquitoes.
271
Heterogeneity of antibiotic resistance within an OTU
272
A potential weakness of this sampling strategy was that isolates from a single isolates resistant to all three antibiotics, were challenged in a multi-resistance assay (Fig.  6 ). For both OTUs a subset of the isolates were resistant to only a single antibiotic,
279
whereas the remainder were resistant to all three (Fig. 6 ). In this respect, OTU (Table S3 ). All but two of the isolates (both clustering within fungal Otu01)
289
were isolated from antibiotic containing plates. This suggests that the reduction of 290 bacterial numbers by the antibiotics opened up a niche to culture fungal cells. With the 291 exception of the colony-reared adults, fungi were identified in every mosquito pool ( Fig.   292  7) . Although, only a single fungal isolate was identified in the colony larvae, indicating 293 that fungal abundance was limited in colony-rearing conditions. The wild caught 294 mosquitoes showed an overlap in membership with two fungal OTUs (Otu01 and Otu02) 295 being conserved among the majority of the pools of wild mosquitoes (Fig. 7 
607
Each column represents an OTU detected on antibiotic plates and the rows are the 608 colony-reared individuals or pools of field-caught mosquitoes. As the sampling was not 609 conducted to assess abundance of isolates the points only reflect presence or absence. The profile was determined such that each OTU was assigned all of the resistances within an 612 OTU. For example, if one isolate in the OTU was from the cocktail plate the resistance 613 profile is indicated as all four resistances although some isolates may have originated
